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1. &8

QEC_OPCUA_CLIENT_HMI 2—<II7f QEC-M RFIBFEEBAIEDIL A OPCUA Client fIi T B - EREEE R L
i A B 12 endpoint * % CONNECT « FLEEEFFH AWML ZER - ERHE - ;B —2EATErC:

B2 Server Alit TEMIES : APEZE QEC % SCADA FEHEK - B2 ZE QEC TENELE -

BETH=H - ZEIEER—FE Vortex86EX2 L :

OPC UA Client open62541v1.1.2 ( 86Duino / DMP F&1E R ) JEEI B4R ~ Browse * Read * Write * Subscription
HMI E R ABIZE R - LVGL86 + 86HMI&ET T B FE : Home / Browse / Node / Log / Setup
BERAIL EEPROM bank 0 QEC BCHIARE - BIZURL 6 ERE - 5]BBEIR

AEZ PC BRI OPCUAClient - FEREETEKEEZTEN —SEE - tAFES— HMI -
EYTEGFENERB=E :

1. 0B QEC BETE M4 3B RS =75 OPC UA Server
2. TERRIBE Server IR HPLEERE, BEXMH - FENGEEER  EETEERNERAEMIZTEH
3. HEFEECHERZA - LREMBNERER - FEEIRER]RETS

QEC MDevice  gpc.v Z5IE%  AFMAYEELL QEC-M-070T ( Vortex86EX2 * 7" 800x480 BIATLABIE ) B4l - &5

SR hHEF RSN RESER
Fizhizd 1> GigabitRIA5  opcya FEEETL - B4 2x 10/100 RI45 2 EthercAT B - A B A ER
OPCUA Z#E opc.tcp B9 PC _EAY demo server * E5=75 PLC - 55— &1 Server HIit TE/ QEC
S
ot al
EiR % BV ARAK RIGEREAEEER - HIRK REBOOT ol IR E SR
RIEBR
To i hR A s AR
86Duino Coding IDE 502 QEC BN E IR
open62541library  v1.1.2 FH IDE A Library Manager Z % ( #5 opc )
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o R 2 =R AR
86HMI 25T LE M8 IDE FI%E  EE4E myhmi.h /myhmi.cpp

FA2R &5 58IA9 oPC - — A% FB Unified Automation B9 & demo server ; N FMAIE B2
UA Server opc.tcp://192.168.2.100:48010

3 QEc-M RFAE R | X ARS AN - HMI IREZ K 800x480 HFRY - BRI ELETE AR - B
86HMI R 5t TEEMBE—RARENT] (R §8) - 550 - FH banner #R/Y "QeC-m-070T" ZRIEMNFH - MIKEE
ol Pl — o= -

1.1.2 BZEE
OPC UA RYE4R KIEZ Client =30 ~ Server #7 &) - W& Client Z A H 58 - Frl "#2 Server s EHERE S
BE R IELREEE -

QEC-M-070T

E—WHE: OPC UA Client #§ HMI FETE—H Vortex86EX2

HMI S ER OPC UA Client
7" 800480 open62541v1.1.2
A —
Home / Browse / Node / Log / Setup <—| connectAsync - jEPRE Ef7—#& OPC UA Server
QEC =8 PC E89 demo server.
BhE E=HPLC, WHB—H QEC
a - . R Gigabit RJ45 opc.tep://192.168.2.168:480160
Fi—1{8 loop(), BMRITE —— ERIEFTXILE 20ms, BRFEFE i
Security: None  Auth: Anonymous
EEPROM 82
QEC#32% - BN URL - 6 ®BE - FTRORIM
\ J
Browse ¥ Read / Write 5% Watch §TB
Objects » .. » Variable NodeId - BrowseName - NodeClass MonitoredItem - DataChange
—E+3 DataType - Accesslevel - {4 publish 58-66888 ms
Xittix Read BIBEHNERE A EETREEY DataType 8NN KW—EEk, BTE Home B

OPC UA B38XB R Client £, Server Hll) —— EXTEETEINSHEMNSE QEC

[E1-1 Z#7424E ) ERLTE (1024%576 ) °
EXTE# QEC 2 Client ° DYIMEBEREE « & sketch FHIIZEW—4H API :

UA_Client_new() / UA_Client_connectAsync() / UA_Client_Service_read() -> QEC is the client (this manual)
UA_Server_new() / UA_Server_run_startup() / UA_Server_writeValue() -> QEC is the server
(separate manual)

MiEA B O LATEE —3 sketch 177 ( H LU RAE Server ~ B NFEREE Client ) - library MZEXE -

JEPRE R ZIEAYERET - TETE Client Z¥ELE Server BRI ° UA Client_connect() =2PFEZEMNNY : ¥H5ER L
B BE—KEZER cc->timeout B1E ; SERIAM handleHmiEvents() ¥ helperyield() EAZEHIT - EHRSE
2RENE - EXTENEERLER
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/* ... doConnect(), §8 ... */
UA_StatusCode rc = UA_Client_connectAsync(client, cfgUrl);

/* ... loop(), §16 ... */
/* advances the handshake, then carries Publish and DataChange traffic */
UA_StatusCode rc = UA_Client_run_iterate(client, ITER_MS);

UA_Client_connectAsync() RMFIMEIE ; EIER TCP AR EE4E7E UA_ClientConnectionTCP_poll() £ - ME

B select() timeout i loop() {843 UA_Client_run_iterate() WIREE - FRAUAMEHEAE  E—BES
HFEZE 20 ms -
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2. 3£ E QEC MDevice

2.1 PC ImZeds

2.1.1 86Duino Coding IDE 502

1. 7t QEC EA N &% 4% 86Duino Coding IDE 502

2. F3 USB #R3E$Z QEC MDevice £2 PC

3. BRI Windows REEIEE - E:0 " EIEIE (COM port) 1 J& N 3R QEC AY COM port ( #HI T2 com12 )

4. IDE BY Tools — Board E/RF _EAY QEC-M BUSE ( AAFHE QEC-M-070T ) ; Tools — Port #E F—HEIMW

COM port

2.1.2 open62541 library

1. Sketch — Include Library — Manage Libraries...

2. EEHEA orc — £ F! open62541 — Install

3. LHESERE - sketch — Include Library H/EEEE HIR open62541 - R 1.1.2

Twvpe Al ~ | Topic |All ~ | lope
‘ openb2541

by Julius Pfrommer
Open source implementation of OPC UA (OPC Unified Architecture) aka IEC 62541 licensed under Mozilla Public License v2.0 open62541
(http://open62541.0rg) is an open source implementation of OPC UA (OPC Unified Architecture / IEC 62541) written in the C language.

| | More infg|

Install

Close

[&2-1 Library Manager /22 opc Z#%& - FE AT open62541 FEZ#EH library | & Install - 2255 7F Sketch — Include Library & & 2k
1.1.2 = Server £ Client jj 52 L 2 /FHIZ/E—1 library °

BEARZEE 1 open62541 BRI R EHEEE IDE BY 1ibraries\ &~ - &5 IDE °

AR . e T EEBREFRIOREK ( ERNKZEBKE open62541 ) - iBFEMIE - #1AR 1ibrary.properties
# name 2/\E open62541 - M fF K IDE Ol SEHEEIEERY -

2.1.3 UaCPPServer ( FAZRES R - AL )

5 Client ZZ— & OPC UA Server B¥2 - FF FUNRERE - HPH—IEIEZE Unified Automation BJ demo
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server UaCPPServer B ME UaExpert W Z 8L 6] —#E4E |- -

1. %] Unified Automation FBILEERIRSE ( R ERTAED )
2. Downloads — OPC UA Clients — UaExpert — N &I Z8E

3. ZHEIBEE I Next : Custom Setup fRIFFEER — Install — Finish

"8 UaExpert Setup — X

Welcome to the UaExpert Setup Wizard

The Setup Wizard will install UaExpert on your computer. Click
Mext to continue or Cancel to exit the Setup Wizard.

UaExpert

Discover a new OPC

Back MNext Cancel

"8 UaExpert Setup — X

Custom Setup

l l - I
Select the way you want features to be installed.

Click the icons in the tree below to change the way features will be installed.

‘oo 2~ | Documentation

This feature requires OKB on your
hard drive. It has 2 of 2 subfeatures
selected. The subfeatures require
51MB on your hard drive.

Location: C:\Program Files\UnifiedAutomation\UaExpert), Browse

Reset Disk Usage Back Cancel
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"8 UaExpert Setup — )¢

Completed the UaExpert Setup Wizard

Click the Finish button to exit the Setup Wizard.

UaExpert

Discover a new OPC

(] show Readme

[E2-2 /2-3 /2-4 ZEIEEH] = EEEE - Custom Setup F/FHE) - BRI BT EIZE# C: \Program Files\UnifiedAutomation\ -
UaCPPServer 1 7E#Z[E] -

F4&) UaCPPServer Z1& - console ZENL :

Server opened endpoints for following URLs:
opc.tcp://<EE44TE> . 48010

iCF portaseie - EREMIEEMES - EX Client B URL THERHDMBZ IP (§2.2.1) - BEREHE —TELR
Lt o 7E PC EFAT ipconfig B IP »

F HNRELKLBEM—E OPCUA Server (IRIZRIPLC ~ BEES - B —5 1 Server Al TEA QEC) - BEIEE
FETRYT - E—S O IREME B §5.2 -

2.2 B RER A

QEC_OPCUA_CLIENT_HMI.ino £J 1,380 1T - /'Ak 16 E#RSE N E - I UD M AERE :

nE RERERE / ®BR IhEE
Network cfgload() / cfgsave() / cfgDefaults() /parseIp() /maskvalid() ppproMm BESEAERE - 5945 |p 28
Settings /urlProblem() / Ethernet.begin() . "
TE * endpoint URL §&:5
HMI myhmi.h /myhmi.cpp * Hmi.* ~ qlog() / setStatus() / TERRA - BEHFRRG TR
setCfgStatus() 88 . HR log * YR BEF|
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nE REER/BX ThaE

Application handleHmiEvents() / brBrowse() / nodeLoad() / doWrite() / IREETE « AIZERERE  EME
Logic doWatchStart() / favToggle() L N =
H - RBBIBA - 5IB - &2
Task / setup() / loop() / helperYield() / BEGIN_HMI_EVENT_PROC B (TA2IEPREEHEIR ¢ 20 ms client
Runtime
iterate ~ 200 ms Ul [B]2F ~ 1sLIVE &
EE
OPC UA UA_Client_new() /UA_Client_connectAsync() / A AREEME 2T\ HEZeIEEY B
Client UA_Client_Service_browse() /UA_Client_Service_read() / N
UA_Client_MonitoredItems_createDataChange() A~ ETE

2.2.1 BIRERTE

28 EHIFE EEPROM bank 0 ( EEPROM_16K ) FIAT 676 bytes :

IIiiEIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlHi%%iIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

0 magic 'Q’

1 magic 'C’

2 version ( EAT5)

3-6 QECIP

7-10 Subnet Mask

11-14 Gateway

15-78 H4Z server URL ( 64 bytes )
79-142 EEENRVEIR ( 64 bytes )
143-526 B Z Nodeld - 6 x 64
527-670 EZ BrowseName ' 6 x 24
671-672 publish g ms ( & * 1€)
673-674 sampling Efa ms (& ~ 1€)
675 checksum = XOR(0..674)

BT cfgload() B8 58 magic * version £ checksum - E—IEAR K F B ENEIZ| sketch BY DEF_* TERR{E - 0 1E log
#ZHH no valid EEPROM config - using defaults ° PRLAZE—RYESF - 5U EEPROM B ZE - W — 1R HGIEE
Q{ o

#define DEF_IP "192.168.1.200"

#define DEF_MASK "255.255.255.0"

#define DEF_GW "192.168.1.1"

#define DEF_URL "opc.tcp://192.168.1.100:48010"

#tdefine DEF_PUBMS 500
#define DEF_SAMPMS 250

H T8 (ER £ EEPROM R EANE NN IRA - BRLEMRARSGRE HABRE server - BR URLIYE
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HWEDUAZ P - FEEHEEMRRME -

2.2.2 HMI

F A log [E] A5 & £l Serial Monitor ( 115200 ) £ EHIR Log B - RFEIBZ2AMFE - Home * Browse * Node =
BEB GRS - M setstatus() E=1E—EE - FIILwNREEN —F - EINEHERE —RIIENLE
8.

log EEM 99 TIRIEAEZE  WHEF1TER ----- log full - cleared and restarted ----- St TEZRE
F#T BAHEBEWRBEB, -
2.2.3 [ERELE
2B UA_Client_run_iterate(client, 20) —— ¥E#EIETF - WK E Publish #2 DataChange it =
200 ms syncUi() @ BARAREE - LED - BARMSRA - FIRIPAE
1s LIVE B8 - RS Browse EH LIVE BIZ 578
s IEIBRBE1/2/5/10s - MER BRI CONNECT A EEq
ESES b handleHmiEvents() : #2 5 - B 2|E 3| « READ / WRITE / WATCH / FAV * CONFIRM / DEFAULT / REBOOT
2.2.4 HFREEMAT

void loop() {
if (client) {
/* advances the handshake, then carries Publish and DataChange traffic */
UA_StatusCode rc = UA_Client_run_iterate(client, ITER_MS);
/* ...LINK_CONNECTING -> LINK_UP, or fail and schedule a retry... */
}

/* retry only after CONNECT was pressed, with increasing backoff */
if (linkState == LINK_IDLE && autoRetry && (long)(millis() - nextTry) >= 0)
doConnect();

/* LIVE refresh, only while the Browse page is showing */

if (liveMode && linkState == LINK_UP && !favMode &&
Hmi.getCurrentPage() == p2 & & millis() - lastLive >= LIVE_MS) {
lastlLive = millis();
brRefreshPage();

¥
if (millis() - lastSync >= 200) { lastSync = millis(); syncUi(); }
BEGIN_HMI_EVENT_PROC

handleHmiEvents();

3
END_HMI_EVENT_PROC

BEGIN_HMI_EVENT_PROC / END_HMI_EVENT_PROC RFI1EE —E&Z5 I 128 KA Hmi.eventPop() BE - 4 EMNY
helperYield()——= Hl# 2 helpervield() MM - E—HERET 55, BERKEECHE © delay()
HARBEIRASGERN - BEESE TSI helpervield()
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EHPEHI o uA Client_Service browse() * UA_Client Service read() B2 UA_Client writeValueAttribute()

£ open62541 1.1 BINAZRELH - )RBAIFEERA UL - BREASAEFEENR - BUR Read
Browse [FIF S5 TE AR AVERE - BRAZFAZE svc_TIMEOUT » EEEZIEFZ AL 2000 ms :

[% =oce TINEENES secccccscscocscsnocosssocssosscssssocsoncooooocooonocoonooos
* SVC_TIMEOUT Read / Write / Browse are synchronous in open62541 1.1;
3 this is how long they can block. Also the async connect timeout.
* ITER_MS Maximum time run_iterate() blocks per loop pass.

* CONNECT_GUARD Fuse against the state machine sticking in LINK_CONNECTING. */
#define SVC_TIMEOUT 2000

#define ITER_MS 20

#define CONNECT_GUARD 8000UL

EE4 L orcUAEIBZEMNER - 2 WERTRE LT AR LR -

2.2.5 OPC UA Client
ERE—E=AARRARRER - 7€ loop() fEIEXE ; #2 ~ CONNECT 8 LINK_IDLE # A LINK_CONNECTING -
session #f ACTIVATED Z 288 R} LINK_UP ; EMRKNETHEREDZ) LINK_IDLE - FHHEDREMETZ—1X -

doConnect() REEMIE - FHEEMERRA :

UA_ClientConfig_setDefault(cc);

cc->timeout = SVC_TIMEOUT;

UA_StatusCode rc = UA_Client_connectAsync(client, cfgUrl);
linkState = LINK_CONNECTING;

ExXTER#ASECER - AR LESRMERT server #A—1x - BENEE E—RAOUILE REEEES

MEEZEEREREEBNELAMELIRE - RA%RIE CONNECTAZER - MEE#HZ1—-52—>55—>10s

AERBAMDER -

2.3 FERZEI

1. MR pEF_IP HH MTARRE IR G R

N

2 IDE B9 Upload ( — %ij§8 )
3. #R:E+ E5 3090

4. FARL Serial Monitor ( 115200 ) - EZEEHVWAET)

=== QEC-M-070T OPC UA Client + HMI ===
QEC_OPCUA_CLIENT_HMI

QEC_OPCUA_CLIENT_HMI

config loaded from EEPROM

Ethernet.begin ret=1 QEC IP = 192.168.2.201
ready - check the target URL, then press CONNECT

12 - ICOP Technology Inc.
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A comz

Smd

=== QEC-M-070T OPC UA Client + HMI ===

13:52:19.533
13:52:21.920
13:52:21.920
13:52:21.954
13:52:21.954

B fvscrall 8 Skom tinenp.

-> QEC_OPCUA_CLIENT_HMI

-> QEC_OPCUA_CLIENT_HMI

-> config loaded from EEPROM

-> Ethernet.begin ret=1 QEC IP = 192.168.2.201

-> ready - check the target URL, then press CONNECT

Hswling | nmootend [l ougar

[E2-5 Serial Monitor AJFREFTE © ZEEHIEMTT . Ethernet.begin ret=1 ( E0 [CEABREEHK ) - LURQEC IP = BT EHIIA TR
£0.0.0.0 ° sketch SFEHIHREIEZH] . —KE setup() #EHTSerial.println() + —KE setStatus() FZEWA AL #EE5TF] Serial = EF

EHEER BB —1TEFET 1% CONNECT °

Ethernet.begin ret=

QEC IP =

w17

il

1 (0 fCRMEDRHAER - B §7)

REERIP - RZ20.0.0.0

ready - check the target URL, then press CONNECT

FEEERZAERN - REBRHEMTIRA ; Jo4E Home BHESR URL - % CONNECT °
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3. 38 | Server B1IE{EEIEL

3.1 Endpoint

IEH AE

Endpoint B A& Home BEf{ Target Server 1l - A EEPROM
1B opc.tcp://<IP>:<port> IR NEZ P
SecurityPolicy None ( 7<#7 A 3082 UA_ENABLE_ENCRYPTION )
MessageSecurityMode None

UserTokenType Anonymous

Discovery ( FindServers ) E NN endpoint URL A ZE F B A
ER FEEIE ; ARRSHETE Loop() FEHEE

=i R CONNECT A& ; iR¥% 1/2/5/10s

urlProblem() SEFIERCRESEBA

BE KMEE

IV opc.tep:// L] URL must start with opc.tcp://

EE 64 2K URL too long (64 char max)
A URL has no host part
TS EIL URL host must be an IP address, not a hostname

3.2 BBz

BIEE objects (i=85) BHMR - B—E¥ H— K Browse service [FAY :

req.nodesToBrowse[@].browseDirection
req.nodesToBrowse[@].referenceTypeld

UA_BROWSEDIRECTION_FORWARD;
UA_NODEID_NUMERIC(®, UA_NSOID_HIERARCHICALREFERENCES);

req.nodesToBrowse[0].includeSubtypes = true;

LBR & BE

BR_MAX 60 85 &5EET)| & R H\H CSE || B . . .
BE—fiEA N FENRAEL - HBIBFRARRESIEI R browse: showing <n> of N child nodes
(BR_MAX limit)

BR_ROWS 10 SEFIY ; WARRE R

BR_PATH 8 BATE NERRE

EEEBTEREE - SHEZE LUKSRIER - TEZILBRE—HBFMA Variable Y Readvalueld U
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EEHBZR - FH—R Read service EAUZEH & -

rq.nodesToRead
rq.nodesToReadSize
rq.timestampsToReturn

rvi;
(size_t)n; /* ... n <= BR_ROWS ... */
UA_TIMESTAMPSTORETURN_NEITHER;

tmE2—H—RRE - A2 —BE—R BELAEEEEIRRE  SNMEE— -

3.3 EiRAE 4

IR —RErMEENEBEBEMLE :

Bt API

NodeClass UA_Client_readNodeClassAttribute()

BrowseName UA_Client_readBrowseNameAttribute()

DataType UA_Client_readDataTypeAttribute() - FHF3 UA_findDataType() ¥IER S TE
AccessLevel UA Client_readAccesslLevelAttribute() —R/W/RW

B + MERFE  UA _Client_Service_read() ' UA_TIMESTAMPSTORETURN_BOTH

78 DataType Bt ( MAZHELERNEERBEA ) 2R | EERIEJUSA B BB - 1=
§4.3 MAEBENTIRAVIKIE -

3.4 ZIERARELR

s [

Double / Float / Int16 / Int32 / UInt16 / UInt32 / Byte / Numberinput  gg=

SByte

Boolean Numberinput  gp= (0/1)

String Textlnput 20

Hith Numberlnput  gf= - 3% WRITE &[8] write: <type> not

supported by this panel

3.5 5] B4
I5H AE
IR —R—{@ ; FHAY WATCH 2BV AT —1E
Publishing interval cfgPubMs + 50-60000 ms + %E Setup EFE
Sampling interval cfgSampMs - 10-60000 ms - £ Setup HETE
g*ﬂqﬂ%ﬁiﬁg UA_TIMESTAMPSTORETURN_BOTH
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EIHESESEE A Variable EE M AR WATCH Z[B] watch: only Variable nodes can be watched

Server EEZENBIEES B RTEAZES! © watching Double  publish=58@ms sampling=25@ms °
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4. HMI EE INEERR A

78 - Material / Light 78 - hRE &k 800480 Hf - B—BRM— 4= -

4.1 Home — E#§

E—BERE—ME  ELIER - -¥2B1E endpoint £ session AR5E - FTH¥Z2 BRI B EEIR, -

OPC UA Client

Target Server session (@)

opc.tep://192.168.2.100:48010 APPLY

Connection

channel=--- session=--- (idle) ( CONNECT ) ( DISCONN )
QEC 192.168.2.201 -> 192.168.2.100:48010
Watching (nothing watched)

———— updates: 0 UNWATCH

ready - check the target URL, then press CONNECT

[E4-1 F#EZHIHome B : {1/EE[EG# + Session LED 1= + A ASIE I #ET URL Z 1€#% CONNECT °

OPC UA Client

Target Server session ()

opc.tep://192.168.2.100:48010 APPLY

Connection
channel=0OPEN session=ACTIVATED up 214s ( CONNECT ) ( DISCONN )
QEC 192.168.2.201 -> 192.168.2.100:48010

Watching ns=3;s=Demo.Dynamic.Scalar.Double

1013.250000

watching Double publish=500ms sampling=250ms

[E14-2 session IFFIHTHome & : LED £ - channel OPEN / session ACTIVATED « IV H ZTRIZ—BBE#; -

tfiL / s ThaE

Target Server i Endpoint = B N AR HER

APPLY

BRREI7F § URL - MREMELEIE - SEECCENRALL
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Session + LED session ACTIVATED £ % + EfiiHEMS
channel= session= up SecureChannel £ Session BIREAIRAE - NI session BIIE SHITE
QEC <ip> -> <target> EE QEC BN - LUR BB ERR ) B 4Z Server
CONNECT B th AR I R A BN E 5t
DISCONN b7 452 6 28 L B3
Watching EIATETRIAY Nodeld « S ¥7{H - DataChange X&)
UNWATCH HHUB/%ETES]
HREESI (D) B —REH - 8 Log BRE—1THE
BROWSE / LOG / SETUP BI1E Browse - Log * Setup =
S 2 G

connecting opc.tcp://192.168.2.100:48010
connected

connect FAILED BadDisconnect retry in 5 s
link lost retry in 1 s

watching Double  publish=500ms sampling=25@ms
disconnected

OPC UA Client

Target Server session (@)

opc.tcp://192.168.2.100:48010 APPLY

Connection
channel=CLOSED session=CLOSED connecting ... ( CONNECT ) ( DISCONN )
QEC 192.168.2.201 -> 192.168.2.100:48010

Watching (nothing watched)

———— updates: 0 UNWATCH

connect FAILED BadDisconnect retryin5s

43 —REUHER - [RETHEH FIERF A —I5K0EES) - TERE e E DRI »

4.2 Browse — BN EL

—B15 FERIEHE - BERLIR - £ENERALSHREINM NESRENE  ABRAEERER
Variable FYIR1E -
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( up )( ROOT) ../ Demo (1/1)

< .. (up one level)

> Static

> Dynamic

> History
SimulationActive
SimulationSpeed
StartSimulation
StopSimulation

> BoilerDemo

LastError

browse: 9 child nodes

true

100

BadWaitingForInitialData

¢

44 5 Demo B T—/E4) Browse B - AAFIEDF—FI7TH ; BRI -

Browse

( up )( ROOT) ../ Scalar (1/2) LIVE

< .. (up one level)

Boolean

Byte

Int16

Int32

Int64

Float

Double

String

DateTime

browse: 14 child nodes

E4-5 LVE B . BEEGMEFE—K  FRIEFEE M - LIVE RIHZRIIHE - BEE%E L LIVE 50 -

thif / %5k

ERIIRECH
ZER
=t
MEE

UP / ROOT
</>

LIVE

true

142

-8421

1250334
884120553
27.4180
1013.250000
QEC-M-070T line 3

06:22:07.412 UTC

ThEE

>E—SIDIDIE T8 (Object) ~< & .. FE—E -

BrowseName

Variable FUIR1E ; FEAZUIFHERR StatusCode
EEMERKE - 855 - DUK LIVE FRUSHY LIve
E—F& / Bk[E] objects

t—B/T&5- BEEEHEE

VIREIE—BNEBWEE - ARMREIREE
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FAVS WETEENERE  MASHEER
HOME [B] Home B
2551 .. F £ - Object £ T #& - Hth—125d Node B

LIVE THER 2FARY - BHFA Browse EIEEBEEF - DFE—BNEHEE -

Cor ) oo ) om C D

1. Double ns=3;s=Demo.Dynamic.5Scalar.Double
2. Int32 ns=3;s=Demo.Static.Scalar.Int32

3. String ns=3;s=Demo.Static.Scalar.String

4. (empty)

5. (empty)

6. (empty)

Favorites

[E14-6 FAVS T NNERETZTS - 748 BrowseName * 2225022 Nodeld ° #5—231/51 7 Node EF/HE -

4.3 Node — FHENEY

—RERHNEN  REERSABUTEE B - BRARUZRZEHIESH DataType MMEFEN X FE -

Nodeld
ns=3;s=Demo.Dynamic.Scalar.Double

BrowseName: Double  Class: Variable
DataType: Double  Access: RW  [FAV]

Value

1013.250000

src 14:22:07.412 srv 14:22:07.413 status: Good

Write value

1013.25

read Double = 1013.250000
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& 4-7

—# Double E07% « BAMIZ Numberinput - # F XFHEIFHEE - BHSEITHT [FAV] UFiERRE# CASFERE -

Node

Nodeld

ns=3;s=Demo.Static.Scalar.String

BrowseName: String
DataType: String

Value

Class: Variable
Access: RW

QEC-M-070T line 3

src 14:23:11.008 srv 14:23:11.009

Write value

QEC-M-070T line 3

write String -> Good

[E4-8

tfiL / s

NodeId

BrowseName / Class
DataType / Access
Value

src/ srv

status

Write value
WRITE

READ

WATCH

FAV

BACK

status: Good

WRITE

— 7 String B4 o [E—ME17 E#2 5 Textinput - 7 F 5B 28245 -

ThEE

EPHIRARYSSEE Nodeld

?RE BrowseName 2 NodeClass & 14

&8 DataType #2 AccessLevel Bt - EiBERERIFELIR [FAv]

RE - KELBIE L

Source E2 Server &2

EREHIH StatusCode

WA TCHIRE DataType & — HESAGMAMTRE  FTRAHRB
IEEAUSERR - AEEDR

SHENAABEE

FIRIERRENR ( RA Variable TILL )

i . FERE  SFRIBKR
[E] Browse B
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Nodeld
ns=3;s=Demo.Dynamic.Scalar.Int32

BrowseMame: Int32  Class: Variable
DataType: Int32  Access: R

Value

1250334

src 14:24:02.180 srv 14:24:02.181 status: Good

Write value

00

write Int32 -> BadNotWritable
4-9  #Accesslevel 2R HIETZEA  Server [B]BadNotwritable - AAASSIEE T - B F 25 Access Fl CASIELI K T »
REANEAE - Fav EEGMFES—EZEN - 2FBR - NESRNEEIESEEMASESRE

BY : favorites are full (6) - open one from FAVS and press FAV to remove °

4.4 Log — HEHR _EAYENESF Console
HEmEnE

RIS &R S8 - B2 Serial Monitor @45 -

1 14:20:58 QEC_OPCUA_CLIENT_HMI

2 14:20:58 config loaded from EEPROM

3 14:20:58 Ethernet.beginret=1 QECIP=192.168.2.201

4 14:20:58 ready - check the target URL, then press CONNECT
5 14:21:44 connecting opc.tep://192.168.2.100:48010

6 14:21:44 connected

7 14:21:44 browse: 3 child nodes

8 14:22:05 browse: 9 child nodes

9 14:22:31 read Double = 1013.250000

0 14:22:48 watching Double publish=500ms sampling=250ms

E4-10 log B : Ft ~ B - BB~ BH - FE - UR—KEEBIIESA - E—1TEBRFEE -

tfiL / s ThaE

TextList ( p4tll) 99 17 ~ W75 - BEBRAIEN—17
=yl BELEFE 1178 ----- log full - cleared and restarted -----
CLEAR 3

BEWHESE 1 ITEHMRS

~7
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tfiL / s ThaE

HOME [B] Home B

A A Serial Monitor —% REMEAMIT (=== ... === sketch BT ) 19N - BFIFE Hni.begin() Z

RIRLENHEY - REWLIRTE Serial - IRBRAER - REXER E—EMEE—HRERE -

i

4.5 Setup — QEC HC VA& B 5T BRI PR
E—EMNE QEC BRI B ETRIRIME —— B1E server # URL RTEEE © 7€ Home & -

Setup

QEC Network (restart required)

192.168.2.201 Mask 255.255.255.0
Gateway 192.168.2.1
Active now IP 192.168.2.201 Mask 255.255.255.0 GW 192.168.2.1

Subscription
Publish (ms) 500 Sampling (ms) 250

QEC_OPCUA_CLIENT_HMI target opc.tcp://192.168.2.100:48010
Stored in EEPROM - network needs REBOOT; subscription applies on next WATCH

[E4-11 Setup H - RIXQEC ORISR E | E#ZServer #9URL 7 Home & ( 52§6.2 ) °

11 / sk THAE
IP /Mask / Gateway QEC BTN * Textinput - 26~ RIS g2 Re
Active now RS TEEENME - & FEBUAE - KEXBSRE LS

Publish (ms) 7] BIRY publishing interval - 50-60000

Sampling (ms) Monitoreditem B9 sampling interval - 10-60000

A/ BRBE—1T EZM—R - FHZMME endpoint 2 ¥ Serial BRIF1RA A
CONFIRM R84 5 A EEPROM
DEFAULT [O]2] sketch #Y DEF_* TR B R A - & 3 WMWK
REBOOT NREREEEEREEY - T3 WAEMR
BACK [E]l Home B

CONFIRM RYB&ZE R A
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F—IEABEBATNERRER - F=EA EEPROM :

1P SIUES 0-255 IP address format error

Subnet IS 0255 Subnet mask format error

Gateway AIUES 0-255 Gateway format error

P E—ERRES O IP address must not start with ©

S S Subnet mask must be contiguous, e.g. 255.255.255.0
1P REE S 4BES It IP is the network address of this subnet

1P REES BBt IP is the broadcast address of this subnet

Publish FEIFE 5060000 Publish interval must be 50 - 60000 ms

Sampling interval must be 10 - 60000 ms

Sampling fEf% 10-60000

Setup

QEC Network (restart required)

192.168.2.201 Mask 255.0.255.0
Gateway 192.168.2.1
Active now IP 192.168.2.201 Mask 255.255.255.0 GW 192.168.2.1

Subscription
Publish (ms) 500 Sampling (ms) 2 50

QEC_OPCUA_CLIENT_HMI target opc.tcp://192.168.2.100:48010
Stored in EEPROM - network needs REBOOT; subscription applies on next WATCH
Subnet mask must be contiguous, e.g. 255.255.255.0

[E]4-12  Subnet 8 255.0.255.0 Z#&#% CONFIRM - X BEZER AT IEABAIIRIA - 1B R B E FAK »

RSEEMRNITHIET (255.0.255.0 EIEEWiIElE  GELASHRAEMEBESELAL) ;| M/ BEEULZERE
SHER - FTll 192.168.5.0 £ /16 [& NMIAEE -

Gateway ATERIAER RIBRAPEE ( APREEEALFE gateway ) - FEAEEZER saved: ... -
WARNING gateway not in this subnet °

_REER

DEFAULT £ REBOOT /BB R IRIZ R T o P ENER - PIUENZETE 3 WARMR

— J{REEHI : Press REBOOT again within 3 s to restart the device
— 7

ﬁ”ﬂﬁ”ﬁ
R
%ﬂ'%?
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MEESR G IR ; 3% REBOOT EEUH B &2 — A DEFAULT - IR —1% ; 3% coNFIRM BI 2 MEEFECH - #EA

Setup BERFTE 2 ERE -
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5. BFHE—N : #ELEE—8& Server

51 E—FEEMAE

H—5 OPCUA Server Z3E - E—REMMNEE : EE > BEEHM > B—R - B—R - ;I HSEA0ER -

Kt+0iE  PEAFEREOREI - 1AFZE PC IHAI OPC UA Client

WEE—E - RAER T =45 : Qe ERRIHT - MR BRI EMLLER - MEER AR BE ML -
BT REZIZ demo server ~ IIBAI PLCIER S —E QEC - HEX TARMRKRKBEH — BEHRIHMZERE—
ERENH -

5.2 FRYA Z Al

1. QEC MDevice E ¥k QEC_OPCUA_CLIENT HMI - Serial #87~ ready - check the target URL, then press
CONNECT

2. HIBRARIGETE Gigabit RI45 FL ( AZABM{E 10/100 AY EtherCAT 41 )

3. B—8 OPCUAServer fEIMBESE — E@—&&TIU - B FAHRA - AEHRYZ Unified Automation
B9 demo server ( ZEEL R §2.1.3) ; 52 NERYIP 2 port ( FERR 48010 ) ° B console ENH 2RAY
endpoint FIRYE PCUEEASETE —— 1P 2 ipconfig & - AEWI—1T

4, pPCH1QeCc ERI—EHER (7£ PC EF ipconfig HEER)

5. Server % Security None / Anonymous iE client KR AR NN

{E{a]—& OPC UA Server EBEE

EXTERBEMM A E%S demo server 5 E2A) - A MR ELKA server - HIFE QECIEBERYY - 22 AL
INZ L AR 8 ENEE—BER NSk - ERREELAMEIRSETE

ST P——

E_AQcH opc.tep://<HBE QEC  BEAIMN—H  —BE Server - B—LEEE  MEBESAECH log
QEC_OPCUA_Server HMI  f IP>:4840 T ER - ERIHE QEC. * BHZHTE Server BB ERMAE - M

QEC.Counter B +1 + IF 2 LIVE B waTcH EEMETY

RSMANPLC - FiE8 THECOAMMMUL SEHERRE S70FF Security None / Anonymous + UK BRIEIE O] IZ Z i

2331 SCADA server WEA - HIEFBEMERME - It READ B WRITE
Unified Automation fJ  opc.tcp://<PC & REZE T KRB ET ° BRI ns=3;s=Demo. * FiEZE T EHRESIIN

demo server 1p>:48010

=Rk

WA QEC - B—{&#4R - — &1 Server sketch 7F 192.168.2.200:4840 * 5— & 7F 192.168.2.201 * A
opc.tcp://192.168.2.200:4840 & CONNECT - Z|E 2| objects » QEC MAEE %! Server WTFEENRAEARIRE ;
Setpoint B Analog fKE%ET = MERERY - FRLLBMTEILF =2 §5.5 25 15 I8 BadNotWritable HIR ARl EI SR -
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IE—RYIE M ZE K Z endpoint IEHEE D - AEKI— server - EHIBHENEZ 1P L ( §2.2.1) -

UaCPPServer

AAEEAEAEEAAETEAAEEAAAAAAAAEEAATAAA LA A AT LA A EEA A AA A AR LA AR AL hk
Server opened endpoints for following URLs:
opc.tcp://<PC-NAME>:48010

7 e ok ke e o ke vk e e e e e ke o ok ok ok o e ok o ol ok ok ok o o o ke e e e o o ke ok ok o ok o e ok ok ke ok ok ok e ok
e ok ke ok o o ok ok e e ke e ok ok o ok ok ok o ok R e ok R o ok R o ok R e o ok o ok ok o ok ok e e ke ke e ke e ke ke e

Press x to shutdown server
AEAEEAAEAAEEEEA A A A A A A A EAEAAAAAAEEAEA A AR A A XA AE LA AA%

[E]5-1 PC_L£#H 77757 UaCPPServer ° Server opened endpoints for following URLs 0K EIEFFEEHE - AL
& URL /EI# Y port —— 48010 FIEZIEEQEC HIZURL HIEIF - EHILIAKAIE #ET 72 PC HIEBHS =
TIABIEZ R FEEIE# QEC A9 Z ( 52§2.2.1 ) © #PC _£# 7T ipconfig 2/FIP - 7712

opc.tcp://192.168.2.100:48010 ° [EF ERS #E SE i -

5.3 L E&

1 1®&8 QEC B SETUP — FEER Active now EAYREVAIEZARRT — BACK
[g:okive:ls
2 A £ Home B Target Server T - @A opc.tcp://<server IP>:48010 - e
endpoint
3 FHEZR 3% appLY —— ARBEBIEER target saved: ...
4 B 1% CONNECT
5 T#3% session  Session LED 53#E - AB—1THE/R channel=OPEN  session=ACTIVATED - #REEZI /R
connected
6 bl 1% BROWSE * JBEEOASRE objects | — B TEEHEHAE—X
7 EN - A > REAET ; B .. o [EIZR
8 EFEE T B —{EZEM Variable 9B R 3ZI% LIveE — ZEREIRIAE  BESVEWE—X
HENRE
9 IR —REER IR BRLHS] - Node EEHZEBMEIETTH
2
10 TFHERR 1% FAv ; BHEFIHIR [FAV]
5.4 L71%
Home B #87R channel=0PEN  session=ACTIVATED * LED £5 ' Log EiC#% J connecting ... 7418 connected °

27 - ICOP Technology Inc.



2 BROWSE © Objects J& MAYFEIRA ARSI LZK - MH Variable WEME&LIEG T —— —FHEIREERRAITR -

B—EBHEZ—RHR Read MERY ( —BE—RK[E - A2—F—R) - ELEEERENIAESERERLE
ZXRMNREA -

5.5 B FMUHESE
£ Browse B —RRA1RRCAIS! - Node BERIEHETCHWEMIH - ZEMNHESE -

1.5E—R — 1% ReAD - BEIMERBEER - AAEIEE'R read <name> = <value> ° B H LR DataType B2
Access &3% FIRML IR -

2. E—EEE — S ABAEA 1.2345 « L WRITE - AREEFI[E] write <name> -> Good + B R &R

1.234500 °

3. R—EFsH — B8—5 string BN R - E—EUBENSABUBEENXFE - MECSKTREIRE @ 3
TERNZEERBMAZHFRE - —EFR wRITE B - WAEZKEFESH DataType A - AZ

SRR -

4. AT —FEEEAYENES — 3% WATCH - 7478 BACK — HOME ° Home B A9 Watching & 1% € %87~ Nodeld * —ETE
Z2r0E - DURREN EFARY updates: 5TEL o ARRESIABFT publish=<n>ms sampling=<n>ms & Server B 1% /EH
Eifs - BEASERIREKNE -

BETT—HEINRS

REEE 2R

HEREW Variable BRI - ARNELZMEA —RHER Read HBEEEHN[EIZK ( §3.2)

HRZBETCEKET T BREEEMARE R

1% LIVE 2R IRAEIRIAG - MEE IR L1vE SWEFEEER ; B Browse EEEF - [@2K

¥ Access 22 R BIENFEIZ WRITE &[0 BadNotWritable FHERELN - BEFARTS

B opc.tcp://MYPC:48010 #TE AR FHERDMBZIP (§2.2.1) - FIEAIFTIE
i

BASPIEARBHIR 1ink lost  retry in 1 s AR EEEEE  RE1/2/5/10s

ETEERMEEZ URL - &E - BfREEE EEf7F7E EEPROM 18 ( §6)

FI3E48 - QEC E OPC UA Client NEENFAERERTIAT - S1EERE « BUEEE - MLERASEHEEL -
FIBTE §3 ; B FRO DU ETE §9 -
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177 connect FAILED BadDisconnect IP 2 port #& * server SRTERE - SUFIKIE o SEUE server A —ImiERD
endpoint

;JEI;t:Z;: must be an IP address, not a EREEM — B server 0 1P - FETHEINEHE (2 82.21)

#E LT - {B BROWSE @ZERY Server 7 Objects & N2 BRA - 27 1E session )2 B FBEHEIR - F PClf

B9 client #E[E—1& endpoint I8

KR BERFAW—3FIAIFE T Node B E—hREVTEHATT A 37 NodeClass /2 Object RUEIEAEE T iE - B §7
RSN ERIEZMN BBLESI A2 Variable ( BERIZE « Method ) + ARFIEEEDE
B #EREI2Z StatusCode A TEE(EEAE FANBUTLZ server WEIZE
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6. i EBVFFAIE

ZETEHORRERET - FENRMZ AU EEPROM : QEC HOHIAE - B1R endpoint ~ &RE - DIK
I RIER -

EEPROM &% = QEC A31% - B1E endpoint * & bank 0 Bl 676 bytes + magic + version + XOR checksum ; F—IBARKH
EE B REIREEEEIREA ENEIE

ACti‘f oW AETEHEERREN. B TIEE Setup B - BRFME TENMWINEE ; SRE Setup HH
= 1ER8 | activeToUi() EFEA

REBOOT $t & "7 — £, EEMREME 3 WAZMRK
Erx

6.1 TEZEMK - TELH

RE AR ER

QECHYIP /IEE / BB ERAMIT —— Ethernet.begin() RTE setup() EH—

E 1% server URL T—Z CONNECT —— % APPLY - HERCTEMHE LI 0E
Publish / Sampling [&1F® —3 WATCH

BE hvi:ll

RE QECBCWBEBRFEEER - AT Setup EERBIB—EIET (restart required) °

6.2 A EHEIE URL I47E Home BB
WTEIEMSE—A server EREMHEE - FILEERURNEESRESHNE—E  MASBERTEH

8 o ApPLY EERFE - F1E - MMB—— W3R session S&E—— — B RCGEFNALLL -
6.3 EEPROM hR A5

SEmE® 7 —ERRAAITTH (E_vEr - BRIZS5) ° BFREEMN 7HE - RAME AL - cfgload() BZI
BIROFERE - MAZEENNUITTAERHARE

o8 EE_VER YETREE i 218 - 5 —XBIMEZRER no valid EEPROM config - using defaults ° IP B2 E1E URL
ZHRA—R - EEAENRE FEEmENERERS -
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7. FEEEHEER

]

UmrEfBiR 'p3ninl' was
not declared in this
scope

Serial EfJ QEC 1P =
0.0.0.0 * Ethernet.begin
ret=0

URL must start with
opc.tcp://

URL host must be an IP
address, not a hostname

connect FAILED
BadDisconnect —E E 7T,

ELT %V 1ink
lost

£ PC client - ERFAYERD
2. EE2A0BE T Node
B

browse: showing <n> of
N child nodes (BR_MAX
limit)

HE3IREREZR

write: data type
unknown - press READ
first

write: <type> not
supported by this panel

watch: only Variable
nodes can be watched

favorites are full (6)

i % IR ED AR R HE — PR A

REBOOT 1% ;8 [fg

EBREABEFER no valid
EEPROM config

EX38 data\_project.hpj BONREI Z &8 EH
86HMI T TE7F1E
Br - ROl

myhmi.h/cpp E2

MRS ARImEE AL / 1P B2 A& 2R / EEPROM 1H
=25

D7 scheme

BV EiNEE

Server JRTERE ~ port $8 ~ B KA - SAERA
&

Server B18 7 3= {& session ( ZE S user
token EIER )

7 NodeClass 22 Object RUEIEA = Nk -
T FEI2LAY variable ( 540 DataAccess
Analogitem ) EE R EITFHA - MAZERH

S REEIRARY T ENFA BB BR_MAX

BB—AIKZ Variable

DataType B EAE!

HiE AR ENAER R
¥ Object 3% Method 3% 7 WATCH

NEREER®

TEHRIT R open62541 1.1 f4 Read / Write
/ Browse 2[E*FH

=18 IDE AR port 10 174 [E

i B hRANCLE / EEPROM S8 2 A B INEL

checksum A%&F
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BEREET LEH A data\_project.hpj fFiE—
R EFELE myhmi.h/cpp - BERE - RA
WIRENEASBEE ( EMEEREE M
+)

#5010 Gigabit 7L ; W—EISW S A P ;
E R SETUP — DEFAULT ( X2 ) — REBOOT

(x2)

SEELE A ope.tep:// B endpoint

ERZEM —DIGPPEA
getaddrinfo() ° C¥FH server B9 IP

5CF3 PC I client HE53 endpoint ; 7E Setup
B Active now BHMRAVAIERE —R

B2 client RIZfE Security None /
Anonymous ° 55 1E server £ —{E

anonymous FY None endpoint

E— RIS HPRE] - ABLEFENRATE PC client
EIRZERE , a EEEREROMAEAS
th—iEE

£ .ino 21 BR_MAX BRRB ERTE - X
REFERRAEEB DB RIZGEA

A Variable 218

BETTA

12 READ ; B ERMAIFEIUFRRZ server )8
rHREEBE

R §3.4
TEEATT R

FAVS — 3TF—3%8 — FAv PR

EIRIE 2 sVvC_TIMEOUT ( 2000 ms ) ° 3
BARBKEAEHEE
WA FEETEERMY ; BEiINgEE A=

B2 288
FE

1E Setup H1%—X CONFIRM ; 115 BLEI
EEPROM TIREEE



SR o[gERE 1973

AREEBF S EF AME Label WEE R LTEKRXFHB/NT R §8 WEE ; AT Label EENTE
700 px DA &
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QEC_OPCUA_CLIENT_HMI\
[ QEC_OPCUA_CLIENT_HMI.ino TR (49 1,380 17~ 16 (HSE » FUE(E)

|- CHANGELOG.md TR A TREL T HIEC 3R

— myhmi.h 86HMI et LHEEL (Z1FH0

— myhmi.cpp 86HMI 3t THEESE (ZFH0)

L data\

L _project.hpj HMI FREIERZE (5 H > FsET TESD

LEES Bl
QEC_OPCUA_CLIENT_HMI.ino ERREAELE - 2 16 BRI E - ERERLHSBERS - ABERBR §2.2
data\_project.hp] HMI R - BXAREFERRET TR - FEEEMRE myhmi . *
CHANGELOG . md SCHBEBERAEEIEEIR | EBRAMTEIFUMIFEL AT - browse BIE1FAIE bug

BHE)X - Node ERTEEEMEEATTH

A EHMI IREIRYGESCEER © Label EESWRFTTIEREZER o 7 .hpj B9 JSON 158 Label B width 2B —
— A geHMI BT TEGFER - TEERK "REHHAXTF 1 EH auto-fit B Label WEE ( BRIK 8.15px/F ) -
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